In the United States of America, which extend from approximately 260 to 490 North, the suggestion that a four-fold increase in the frequency of multiple sclerosis occurred between 300 and 400 was originally based on crude mortality data (Limburg, 1950) . Recent detailed field studies have confirmed this impression (Kurland, 1952; Alter, Allison, Talbert, and Kurland, 1960; Kurland, Mulder, and Westlund, 1955) . In ex-servicemen of the U.S. Armed Forces, a close correlation has also been demonstrated between the latitude of their place of birth and the frequency with which they subsequently developed miltiple sclerosis (Acheson, Bachrach, and Wright, 1960) . This relationship appears to hold not only for white veterans but for Negroes (Acheson and Bachrach, 1960) . All North American studies agree that the disease is rare in the states of the deep South (Limburg, 1960; Kurland, 1952; Alter and others, 1960) . In Europe, multiple sclerosis is certainly at least as prevalent in the British Isles (Allison and Millar, 1954; Miller, Ridley, and Schapira, 1960; Sutherland, 1956 ) and the northern and central Continental countries (Hyllested, 1956; Bammer and Schaltenbrand, 1960; Dassel, 1960; Georgi and Hall, 1960) as in the Northern States of America, and may be less frequent along the Mediterranean littoral. These differences have been interpreted as suggesting that there is an important, but as yet unknown, environmental factor correlated with latitude in the aetiology of multiple sclerosis (Kurland and others, 1955;  Acheson and Bachrach, 1960) . The alternative view that the geographical distribution is due to differences in racial susceptibility, or to differences in diagnostic standards, is becoming more difficult to maintain, particularly in regard to the distribution of the disease in the United States.
If an environmental factor which varies with latitude is important in multiple sclerosis, it (Gorczynski, 1948 (Acheson, 1959, p. 481) , ulcerative colitis (Acheson, 1959, p. 469) and Parkinsonism (Kurland, 1959) , and these are probably related to differences in the standard of death certification from South to North within these countries. group.bmj.com on June 25, 2017 -Published by http://jech.bmj.com/ Downloaded from southern hemisphere (dots), however, there is no significant correlation between mortality from motorneurone disease and latitude (r= +0-51; p >0. 1), although a trend is present in this direction. It is also noteworthy that the line drawn in Fig. 1(b) for the northern hemisphere does not describe the data from the southern hemisphere.
The proportion of deaths over the age of 65 attritubed to the unsatisfactory diagnosis "senility or senile decay without mention of psychosis" (Table I) When the death rates ascribed to multiple sclerosis, amyotrophic lateral sclerosis, and "senility" were correlated with the average total annual hours of sunshine, a highly significant negative correlation (the more sunshine received, the lower the death rate experienced) was obtained for multiple sclerosis (r=-0 95; p<0001) but not for amyotrophic lateral sclerosis (r = -0 62; 05 <p < * 1). For "senility" there was no material trend (r = +0 39).
Age-and Sex-Specific Rates. -The average agespecific death rates from multiple sclerosis by sex for Australia, New Zealand, and England and Wales are shown in Fig. 2 (Kurland, 1952; Alter and others, 1960) and British (Allison and Millar, 1954) been discharged from or had died in New Zealand public hospitals with multiple sclerosis, an overall hospitalization rate of 4 per 100,000 per annum. In the same period nine Maoris had been hospitalized, giving an average annual rate of 0 9 per 100,000. When the European rates for the North and South Islands were considered separately, it was found that the average annual discharge rate for the South Island (5-0±0-31 per 100,000) exceeded that for the North Island (3 5+0'19 per 100,000). This difference is statistically significant ( 001 <p <-01). The age-specific discharge rates by sex for each island are seen in Fig. 3 (opposite) .
DIscUSSION
The object of this paper has been to test in the southern hemisphere the hypothesis derived from data from the northern hemisphere that, within peoples of European stock, the frequency of multiple sclerosis is related to latitude. If mortality data represent an index of the frequency of multiple sclerosis, the hypothesis has withstood the test. Thus, not only has a correlation with latitude of similar magnitude been demonstrated for the southern hemisphere, but the regression equation for the northern hemisphere (which states the hypothesis under examination in mathematical form) adequately describes the data for thesouthern hemispherewith the exception of Queensland.
Unfortunately, in chronic diseases, it cannot be assumed that mortality is an index of morbidity without careful scrutiny. Hyllested (1956) has pointed out that in Denmark only about half of the known cases of multiple sclerosis are at death certified as having died of that disease. On the other hand, Sutherland (1956) in Scotland, found slightly more deaths certified than he would have expected from his field study. Kurland and Moriyama (1951) , in a survey of death certificates from the United States and Canada, found that in 1946 the death rates attributed to multiple sclerosis were inflated by about 20 per cent. with cases of "cerebral arteriosclerosis". Fortunately this term and the other ambiguous term "general sclerosis" is reported as being used rarely (less than 2 per cent. of all deaths in rubric 345) in the British Isles, and since 1950 this has been the subject of further inquiry by the Registrars of all countries under study except South Africa. However, it is prudent to assume that the mortality ascribed to multiple sclerosis is still subject to large errors of both under-reporting and misreporting.
In spite of these acknowledged errors, Limburg (1950) from South to North in North America. Subsequent field studies have confirmed his conclusion in such measure that it has been suggested (Sutherland, 1956 (Sutherland, , 1959 that an index of local prevalence can be obtained by multiplying the local death rate by the average life expectancy (20 years) (Pratt, Compston, and McAlpine, 1951) . Such apparently perilous calculations come close to the observed prevalence ( ± 20 per cent.) for Louisiana and South Carolina (Kurland, 1952) , Ontario (White and Wheelan, 1958) , North Scotland (Sutherland, 1956) , and Northern Ireland (Allison and Millar, 1954) , but not for Minnesota (MacLean, Berkson, Woltman, and Schionneman, 1950) , Colorado (Kurland and Dodge, 1953) , California (Kurland and Newman, 1953) , Montana (Seidler, Nicholl, and Kurland, 1958) (Limburg, 1950; Acheson and others, 1960; Barlow, 1960) . This increase in frequency in Northern America holds true in spite of the bias introduced by rising standards of medical care from South to North within that country. Whether or not (as mortality figures suggest) the disease is indeed commoner in the British Isles than in the Northern States will only be settled when compact communities like Rochester, Minnesota, and Kingston, Ontario, are surveyed in Great Britain.
The question, whether the decreasing frequency with which multiple sclerosis is reported as a cause of death in the southern hemisphere as the equator is approached is a real phenomenon or is due simply to a consistent increase in under-reporting, cannot be answered finally at the present time. The slight tendency for motorneurone disease* mortality and the mortality attributed to "senility" also to be related to latitude suggests that the standards of death certification may vary with latitude within the southern hemisphere, although the correlations are not significant. On the other hand, the morbidity data from New Zealand support the mortality data in suggesting that multiple sclerosis is more prevalent in the South than in the North Island. Dean (1949) also confirmed that the disease was extremely rare in South Africans of European stock.
It is also of interest that, when the death rates from multiple sclerosis in the southern hemisphere were correlated with average annual hours of sunshine the relationship was marginally closer than that with latitude, although the difference is not significant. In United States veterans (Acheson and others, 1950 ) the relationship of winter sunshine at birthplace with frequency of multiple sclerosis was slightly closer than the relationship of latitude.
In conclusion, it may be said that, although no epidemiological question about a chronic disease can be settled by mortality data alone, there is sufficient evidence of an environmental influence to warrant careful field studies in Australia and New Zealand. In particular it is important to know whether, as Sutherland and Eadie (1959) have suggested, Brisbane, in spite of its position on the edge of the This disease was selected because it also requires a high standard of diagnosis and because its probable genetic aetiology suggests that it may be evenly distributed except in isolated commities. tropical zone, really has an appreciable prevalence of multiple sclerosis, unlike Natal and Louisiana in similar situations. If this is so, the study of such an exception might be rewarding. In South America, Chile and Argentina, which extend over 30°of latitude, deserve study. It would also be of interest to know the prevalence of multiple sclerosis in the large German community in Santa Catarina State in Brazil (27 5°S.).
SUMMARY
A study has been made of the mortality ascribed to multiple (disseminated) sclerosis in the white settler populations of Australia, New Zealand, and South Africa within the period 1950-9. A close relationship has been found between the multiple sclerosis death rate (age-adjusted) and latitude, which is very similar to the relationship which exists for the death rate within the English-speaking countries in the northern hemisphere. Some comparisons are made with the mortality rates ascribed to amyotrophic lateral sclerosis during the same period. These fluctuate much less widely. It is concluded that while no final answer can be obtained from mortality data alone, the distribution of deaths ascribed to multiple sclerosis in the Southern hemisphere is sufficiently suggestive of an environmental factor (or factors) similar to those operating in the northern hemisphere to justify local prevalence studies.
Hospital discharge rates for multiple sclerosis for the two islands of New Zealand are also given.
